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(54) METHOD OF WASHING AND DRYING WAFER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a wafer washing and drying 
method which does not leave waterdrop inclusive of the center of 
a wafer thereby suppressing the occurrence of water marks, in a <£jj 
leaf spinning method. 

SOLUTION: A wafer WF rotates by supporting stage 1 1, and pure 
water DIW is supplied to the surface of the wafer WF from a nozzle 
or the like not shown in the figure ((a) washing process). When the 
rotation of the supporting stage 1 1 stops while continuing the ?£> 
supply of pure water DIW, collected water 12 is made ((b) rotation 
stop process). Next, the supply of pure water is stopped and the 
supporting stage 1 1 is rotated slowly, and the collected water 1 2 in 
the vicinity of the wafer center is moved in a lump toward the 
periphery of the wafer. Hereby, even waterdrop smaller that this M 
are put aside to the peripheral side of the wafer together with the 
collected water 12, too ((c) low-speed rotation process). Next, the 
supporting stage 11 is rotated at high speed, whereby the water 
remaining on the surface of the wafer WF is shaken off by 

centrifugal force thereby drying the wafer WF ((d) high-speed S I I : ""*&j**4a 

rotation process). ?r W* IT1 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The rinsing process which supplies pure water to the wafer front face which a semi-conductor 
wafer is fixed to pivotable susceptor, and was rotated about washing desiccation processing of the wafer of 
a sheet spin method, The rotation halt process which stops rotation of said susceptor while continuing 
supply of said pure water, The wafer washing desiccation approach characterized by providing the high- 
speed rotation process of said susceptor that a stop, the low-speed rotation process of said susceptor 
which summarizes the standing water near a wafer core at least, and is moved toward a periphery, and the 
water that remained in said wafer front face are shaken off according to a centrifugal force in supply of 
said pure water. 

[Claim 2] Said low-speed rotation process is the wafer washing desiccation approach according to claim 1 
characterized by being per minute 50 or less revolution, and being attained. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the wafer washing desiccation approach of a sheet spin 
method of starting semiconductor device manufacture, especially resulting [ from the wet washing process 
of a semi-conductor wafer ] in a desiccation process. 
[0002] 

[Description of the Prior Art] The washing technique which makes a wafer front face clean is becoming still 
more important with detailed-izing of a VLSI. There is surely a desiccation process in the final process of 
wet washing which is one of the wafer washing. The desiccation technique after this washing is also 
important in order to obtain an overly clean wafer front face. Even if it pays careful attention to the 
washing till then, there are not few cases which a defect's causes, such as particle contamination and 
generating of the silverfish called a water mark, produce at the last desiccation process. 
[0003] Drawing 3 (a) and (b) are the general-view Figs, showing an example of the conventional wafer 
washing desiccation approach in order of a process, respectively. Drawing is a sheet spin method and the 
susceptor 31 of the semi-conductor wafer WF is arranged to the interior of the processing chamber which 
is not illustrated. Susceptor 31 carries out the chuck of the wafer WF and is pivotable. 
[0004] First, as shown in drawing 3 (a), deionized water DIW, i.e., pure water, is supplied to a wafer WF front 
face through the nozzle which Wafer WF rotates and is not illustrated by susceptor 31 (rinsing process). 
[0005] Next, as shown in drawing 3 (b), a stop is raised for supply of pure water, a rotational frequency is 
raised to some extent for susceptor 31, and a high speed is rotated. Thereby, the water which remained in 
the wafer WF front face is shaken off according to a centrifugal force, and dries Wafer WF (desiccation 
process). 
[0006] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned sheet spin method, a wafer 
core and the center of rotation are mostly in agreement. For this reason, this centrifugal force is so small 
that it goes centering on a wafer. Therefore, although rotational speed is gathered to some extent and it is 
made to dry, too, near a wafer core has a weak centrifugal force, and as shown in drawing 3 (b), small 
waterdrop 32 may remain. The residual field of waterdrop serves as a water mark, and makes a defect's 
cause. When drying under oxygen existence, oxidation reaction occurs by the interface of silicon and 
waterdrop, a resultant dissolves into waterdrop and a water mark serves as residue after desiccation. 
Consequently, poor quality is induced near a wafer core. 

[0007] This invention was made in consideration of the above situations, and tends to offer the wafer 
washing desiccation approach which controls generating of a water mark of not making waterdrop including 
near a wafer core remaining, in a sheet spin method. 
[0008] 

[Means for Solving the Problem] The rinsing process which supplies pure water to the wafer front face 
which the wafer washing desiccation approach of this invention is fixed to susceptor with a pivotable semi- 
conductor wafer about washing desiccation processing of the wafer of a sheet spin method, and was 
rotated, The rotation halt process which stops rotation of said susceptor while continuing supply of said 
pure water, It is characterized by providing the high-speed rotation process of said susceptor that a stop, 
the low-speed rotation process of said susceptor which summarizes the standing water near a wafer core 
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at least, and is moved toward a periphery, and the water that remained in said wafer front face are shaken 
off according to a centrifugal force in supply of said pure water. 

[0009] According to the wafer washing desiccation approach of this invention, rotation of a wafer is once 
stopped according to a rotation halt process, and big standing water is formed. Then, the standing water 
based on wafers is summarized according to a low-speed rotation process, and it is made to move to the 
direction of a periphery. It is made even for small waterdrop not to remain near [ small ] the wafer core of 
a centrifugal force in the desiccation phase of the wafer by the high-speed rotation process by this. 
[0010] 

[Embodiment of the Invention] Drawing 1 (a) - (d) is the general-view Fig. showing the wafer washing 
desiccation approach which starts 1 operation gestalt of this invention, respectively in order of a process. 
Drawing is a sheet spin method and the susceptor 1 1 of the semi-conductor wafer WF is arranged to the 
interior of the processing chamber which is not illustrated. Susceptor 11 carries out the chuck of the wafer 
WF, and a roll control is carried out. The chuck of Wafer WF may depend it on the type which presses down 
the predetermined part of a wafer end face, although what is depended on vacuum adsorption of a wafer 
side like illustration is not illustrated. 

[001 1] First, as shown in drawing 1 (a), deionized water DIW, i.e., pure water, is supplied to a wafer WF front 
face through the nozzle which Wafer WF rotates and is not illustrated by susceptor 1 1 (rinsing process). 
[0012] Next, rotation of susceptor 1 1 is stopped, continuing supply of pure water DIW, as shown in drawing 
i (b). The wafer side consists of hydrophobic fields and the standing water 1 2 by pure-water supply is 
made. A halt of rotation of this susceptor 11 is 1 - 2 seconds generally (rotation halt process). 
[0013] Next, as shown in drawing 1 (c), a stop and susceptor 1 1 are slowly rotated for supply of pure 
water. This moves the standing water 12 near a wafer core in the direction of a wafer periphery 
collectively. When small waterdrop is centering on a wafer at this time, it is brought near by the wafer 
periphery side with this standing water 12 (low-speed rotation process). 

[0014] Next, a rotational frequency is raised to some extent and a high speed is made to rotate susceptor 
1 1, as shown in drawing 1 (d). Thereby, the water which remained in the wafer WF front face is shaken off 
according to a centrifugal force, and dries Wafer WF (high-speed rotation process). 

[0015] According to the above-mentioned example approach, according to a rotation halt process, rotation 
of a wafer is once stopped and big standing water is formed. Then, the standing water based on wafers is 
summarized according to a low-speed rotation process, and it is made to move to the direction of a 
periphery. It is made even for small waterdrop not to remain near [ small ] the wafer core of a centrifugal 
force in the desiccation phase of the wafer by the high-speed rotation process by this. It becomes by this, 
without small waterdrop like before remaining near a wafer core, consequently stops making a defect's 
causes, such as a water mark. 

[0016] Drawing 2 is the property Fig. showing the example of the roll control in the susceptor 1 1 of the 
sheet spin method at the time of applying the example approach of drawing 1 . First, the rinsing process by 
pure water DIW begins from high-speed rotation of per minute 1 000 to 2000 rotation, drops rotation 
gradually, and is performed. It is about 2 seconds in the meantime. Next, the rotation halt process for about 
1 second enters. It is continued by supplying a rotation halt of a wafer pure water DIW on a wafer, and big 
standing water 1 2 is formed near a core of it. 

[0017] Next, it spends about 2 seconds until it results in per minute 50 rotation extent, and migration of 
the standing water based on [ by low-speed rotation ] wafers is made. Migration of this standing water also 
summarizes the small waterdrop near a wafer core, and is brought near by the direction of a periphery. 
Then, it shifts to desiccation processing of the wafer which results between about 2 seconds at high- 
speed rotation of per minute 1000 to 2000 rotation. 

[0018] Thus, desiccation of a wafer can be attained by carrying out the roll control of the susceptor, 
without making small waterdrop remain near a wafer core. It stops therefore, making a defect's causes, 
such as a water mark. 

[0019] In addition, each time amount allocation about the roll control of susceptor shown by the above- 
mentioned example approach is an example, and is not limited especially. Especially a rotation halt process 
and a low-speed rotation process should consider time amount so that a throughput may not be reduced 
greatly. 
[0020] 

[Effect of the Invention] As explained above, according to the wafer washing desiccation approach of this 
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invention, rotation of a wafer is once stopped according to a rotation halt process, and big standing water 
is formed. Then, the standing water based on wafers is summarized according to a low-speed rotation 
process, and it is made to move to the direction of a periphery. It is made for this not to leave small 
waterdrop near [ small ] the wafer core of a centrifugal force in the desiccation phase of the wafer by the 
high-speed rotation process. Consequently, the wafer washing desiccation approach which controls 
generating of a water mark of not making waterdrop including near a wafer core remaining in a sheet spin 
method can be offered with the technique which held down cost called the roll control of a wafer. 



[Translation done.] 
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